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TEE ORIGIN AND COURSE OF WEST lXDIAN HURRICAHES. 

By Josg CARLOS MILLAS. 

[Author's abstract.] 

In  this paper the results obtained b 7 Father Viiies and the data of 
the recent investigations carried out. \>y the meteorologic service of 
the United States are made use of in the study of the above topic. The 
anthor thus determines the regions most frequented by this class of 
cyclones. He points out the fart that- there are several anomalies 
which indicate great. variation in the causes and suggests that these 
variations be studied. The only definite statement the author makes 
in regard tu the causes is that these storms have their origin in a para- 
bolic zone which est,enrls from the Cape Verde Islands to the Gulf of 
Mexico. He also notes that at  t,he beginning of the hurricane pe r id ,  
the poin t  of origin tend to be in the western part of the zone, while 
in the middle of the sewn .  at. the time of greatest frequenry, the points 
of origin are Inor3 likely to be in the e'wtern part. 

The author t.hen takes up the problem of the origin and coiirse of 
hurricanes. He says that from t,lie theories that attempt to esplaiii 
the formation of the phenomena arises the modern t.eni1ent.y tn asscril-le 
the initial moment. of the cyclone to the dynamic hypothcsis. Ire 
believea that many tropical storm phenomena are 1iett.e: explaincd lsy 
a modified hypotheclis of coiidensntion. 

He calls attention to the solution proposed by Davis: Solar energy 
which gradually accumulates in the interior reeon of the atmosphere; 
the calm receding the gyratory movement and the influence of the 
rotation of the earth. To these he adds the influence of o p p o h g  
currents of different ten eratures. He thinks that the opiuion of 
Bigelow also must be consixered. That the fir& movement of the whirl 
takes place in  the upper strata in  the zone between t.he high stntns 
and t.he cirrus. 

From these considerations he draws the conclusion that the problem 
is far from being solved. 

The author raises the following questions: 1) Does t.he ggrat,ory 

suitable conditions for its development,? (3) If it ascends. do t.he 
upper currents always provide the necemry elements for it.s develnp- 
ment? 

On taking up the course of hurricanes the author indicates what th r  
normal ath is in the different e ochs and lays down practical rules to 
guide t i e  observer. He consi$ers also the forces which drive the 
storm in its parabolic coursc, onp of which. t,he upper current, appears 
to have a special influence. 

Finally he considers the course from the mathematical point of virw. 
arriving a t  the conclusion that up to the present time the results of the 
studies made are more imaginary than real. 

movement descend or ascend? (3) If it ascen 6 s. does it always find 

IXVESTIWTIONS OF FORECASTS OF BAROMETRIC VARIATIOH. 

By L H ~ N  SARASOLA, 5. J. 

[Author's a1x.trart.l 

The author begins by establishing the fact that every rational fore- 
cast oE the weather must depend upon a predict.ion of high and low 
pressure, since ot,herwise there can be no solid hasis for a forecast. In 
t,he development of t,his proposition he reviem t,he different methods 
employed in the forniulat.ion of forecasts. 

The author then turns to his permiial iiiveRtigat,ions in this field. 
The periodicity of barometric variations niay be studied fro111 two 
points of view: (1) Examining the niaxiniun~ and niinimuni pressures 
in a given locality to discover whether there reall exi& a periodic 
law by which it is possible to forecast the da on w&ch the barometer 
will nse or fall; (3) studying the var iahns  orpressure by means of the 
weather map over ext,ensive regions. 

The author believes that the forecasting of changes in atmospheric 
preeRure ma be made use of in  relation to the hurricanes of the West 
IndieR and {e makes a brief reference to the itwbaric method. forniu- 
lating the following propositions: (1) "Atmospheric pressure suffers a 
periodical change. The approximate value of the period is 30 days; 
(3) the depressions, whet,her deep or not., appcar periodically. The 
tendency to fall is noticed every 30 days." To prove these propo,sitions 
the author gives a table of the most important hurricanes which haye 
occurred from 1S96 to 1915 in  the West Indies. indicating the baroniet,nc 
readings in the Observatory of Belkn in Habana. 

The author says that it is pomble to calculate when the baronieter m11 
fall, but not how much, and that, on the clav when this may hc calcu- 
lated with exactness the pmhlem of barouietrk varhtions $1 he solv$. 
He Rays that, wit,h hle method he has been able to forecast mth precision 
during the last 10 p a r s  t,he day on which the baromettor would fall and 
when it would been  to rise. I n  this connection he refers tn the cases 
published in  t,he annals of the Observatory of Montserrat.. No. 1. page 32. 

The author next considers the method applied to the weather maps, 
especially those of Washington. He believes that the HIGH and LOW 
shown on these maps do not always indicate notable atmospheric dis- 

turbances, it bciiig ucrc~lfiary iiialiy tiinrs 11 I cunsidrr lhriii ill relation 
to the hammetric readin of the nearest station; nor are they of special 
interest in  the study of the depressions of some intensity. I n  his 
opinion the work of the Weather Bureau of the United States in the 
study of the course of cyclonic disturbances, their different types, etc., 
is very useful and helps to form an idea of the peater or less probability 
o f  the appearance of depressions in a given region. 

ATMOSPHERIC ELECTRIC OBSERVATIONS ABOARD THE "CAR.KEQE," 
1911. 

By W. F. 0. SWANN. 

[Author's allstcart.] 
This paper trcats of the instrunimtal equipment and results of the 

ol~scrvntions marlr. ahoard the niagwtic survey veml. the C'nrnqie,  
of the dr.partmcnt of tvrwstrisl niagiic.tism of the ('nmegie InstitutJon 
of Washington. during thp portion of her 1915 cruiw estending from ' 
Drooklyn to Alaska, via Panania and Honolulu. 

Thlx atmospheric-electric measurements aboard the Cmegic are aa 
fOllOWS: 

(1) The potential gradbnt. 
(2) The conductivities A+ and ?L arising from the positive and 

(3) Thp numbers of positive and negative ions per cubic centimeter 

(4) Thp rdiowtive contmt of the atmosphere. 
(5) The radioactive content of the sea water. 
(6) The number of ions (R) produced per cubic centimeter per 

Bpcond in a clowd vem.4. 
The following meworological olmervations are made; Premre, 

tern erature, and humidit . The diurnal variations of the potential 
gra&nt, conductivitv. a n i  ionic content are also under investigation. 

For potential-grad\ent measurements. the ap watus employed 
comprises a long 1 Brass tube. carying-a parasol attm!%ment at  one end, 
and mounted on insulated bearings hied to the stern rail of the ship, 
so that it may lw turned in a vertical 1 a n ~  containing the fore-and-aft 
linc.. Relative values of the potentiargradient are obtained by mea% 
wing the alteration in potential which the insulated syatem undergoes 
when it is turned through a fixed angle from an earthed position. 

For measuring the conductivity, the m&od of Qerdien. somewhat 
niodifird. is emplopd. and for measuring the ionic content a modi6ca- 
tion oE Elwrt's ion rounter is uwd. The uantity R is obtained from 
tho saturation currmt measured in a close8vessel. and the radioactive 
contont is deduced from observations on the amount of active material 
collectcd in a given time when air ia drawn through the qace  between 
two concentric cylinders, the central member of which 16 r a k d  to a 
high negative otentinl. 

The results &r the Pacific Ocean are naturally the more interesting 
since her+ the ve88t.l was on the average a conslderable distance from 
land. The mean 9:30 a. m. value of the potential gradient over the 
Pacific Ocean is 116 volts er meter, while the mean value for the same 
time of day and year as ottained from nine land stations. is 149 volts 
per meter. Thp mean values of IL++?L- and A + + L  are, respectively, 
1.600 and 9 .91ylW e. s. u., which arc somewhat larger than the 
valucs 1,-3SO and 3 . 3 9 X l P  e. s. 11. cornspoilding to the means for 
several land stations. The mol)ilities of the positive and negative ions 
arc respectively 1.3 and 1.4 cms. pm second per volt per cm. 

The radiowtiye content of the air over thc Pmific Uccan forme only 
ahout 2.5 per cent of the average value over land and is too small to be 
of any appreciablc. influence in  determining the iiumher of ions per c. c. 
The value of R for the Pacific Ocean is 3.9. and is more than auEcient 
to account for the observed ionization, but uncertainty must necesearil 
esist as to the ortion of this amount attrihutahle to the vessel itaell 

The most strifing feature presented by a comparison of the ionic con- 
tent over land and Bpa is that the former is no greater than the latterin 
spite of thc known extra cause for ionization to be found in  the radio- 
actil e material in the former case. It is suggested that the greater rate 
of production of ions over the land is more than offset, as regards the 
measured ionic content, by the greater proporkon of the ions which are 
there converted to the slow1 moving, unmeasured type, by combina- 
tion with dust nuclei.-K 3 G. S. 

negative ions. respectively. 

(?I+ and TI-). 

TEE WEATHER AND CLIMATE O F  SALT LAKE CITY, UTAH. 

By ALFRED E. THIEBSEN. 
[Anthor's abstnrt.] 

The climate of Salt Lake City, Utah, is interestinv in many ointa- 
thc rektivcly high annual mean tenipsrature, mila winters, %ot but 
agreeable summers. 

Salt Lalie Cit is 4,300 feet above sea levol, protected by mountains 
on ib north a d e a s t  @ides. The mean annual temperature 1s 51.7O F. 
The highest temperature ever observed was 102O and the lowest -20' 
During 41 years of records there mere only 5 years when maximum 
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temperature rose above 100’ and 14 years when the minimum tem- 
perature fell below O O F .  

The average temperature for the Reasons is aa follows: Winter, 31.6’; 
apring, 49.7O; summer, 72.3O; and fall, 52.5’. 

January is the coldest month, wilh a mean temperature of 29.4’; biit 
the lowest average monthly temperature is credited to February, 1903, 
which was 20’. The warmest month is July, whose mean is 75.4”. 

There are 89 rainy days in  Salt Lake City, and the average annual 
precipitation IS 16.24 inches. The wettest year was 1875, when 53.04 
inches were measured; the driest in 1890, 10.33 inchnli. April is nor- 
mally the wettest month &nd July the driest. No excessive rainfali 
ever occurs in Salt. Lake City. The groatrst Whour amoiint WBP 2.72 
inches, in May, 1901. The heaviest rain in  one hour \Vas 0.91 inch, nu 
July 19, 1913. The average mowfall is 50.6 inches, most of which 
falls from Dreember to Xarch, inclusive. 

In general, !he climate is agreeable when one conwidern the rffwt of 
a year’s expenelice. The warm sunimer days are accompanied by ~ C J W  
humidities, followed by cool nighty. The winter temporatures art. 
eometimes quite low, but never for long  period^. 

0-TIC CONTBOL O F  CBOPPWQ SYSTEMS AND FAEM OPERATIOHS 

By J. F. VOORHEES. 

[Author’s abstract.] 

The object of this per is to prove that all wuccewful cropping systcmis 
must be based on c g a t i c  conditions. 

By crop ing systems we refer to the number of crops that are gown 
successive& on the same ground in  one year, as a onr-crop system or a 
two-crop system. 

Climatic control may be positive or nepatiye. Negative control is 
exercised when climate prevents us from growing more than a certain 
number of crops and when it permits us to grow a cert,ain number of 
cro 8. Positive control is exercise? when climato penalizes us for 
&Le to grow aa many crops as 

The climatic factors c o n s i d e r a ~ ~ ~ ~ ~ ~ ~ n ~ l l ,  lcngth of growing seasou, 
a d  heat intensity. Variations of these factors give us a great variety 
of climates, as the continuous-crop climate, the two-crop climate, thr  
one-crop climate, and the no-crop climate. 

Negative or preventive control is exercised in all but the continuous- 
crop climate, while positive control is exercised mainly in thoso 
re on8 where more than one crop can be grown. 

#$em rative controls our crop successions and our farm opcntions 
thmugrcontrol of the length of time required for the growth and 
maturity of both plant and insect life. 

The enalty for failure to use a roper cropping syatem is loss of the 
farm. %us is proved by the fact %at many worn-out farms have been 
reclaimed by proper crop ing systems. 

To comply with the femands of climate more knowldge of tlir 
relationship between plants and animale on one side and climatic coli- 
ditions on the other is needed. This knowledge can best be obtained 
through cooperation. 

TEE TWaDEESTOBMS O F  THE UNITED STATES AS CLIXATIC 
PPEHOIENA. 

BY Prof. ROBEBT DeC. WARD. 

[Author’s abstmet.] 
As essential characteristics of American climat.p, t,hunderstnrnirc 

have a b d  human int.erest. From the viewpoint of climatology, the 
distribution of thunderstorms is of more interest than t,hcir mcchanism. 
The part played by their rains in  watering m r  crops ia  of greater inipor- 
tance than tho size of the raindrops. The tlaniaqe done by their light.- 
ning and hail concerns 11s more Qhan the ct~use of the lightning flash or 
than the origin of the hailstones. The t.hundcrstornis of the rmtcrn 
United Statm are among the most characteristic of American climatic 
phFnomena. I n  size, intensity, and frequency of occurrelice tbey are 
unique. 
No p a T t  of the country is ent.irely free lroni t.hundci.storms, hut, thc 

two regions nf greatest activity are in Florida and in nort.hern New 
Mexico. It is over t.he immense area east of t.he Rocky Mountains t.hat 
our great State-wide thunderstorms occur, which often last for many 
hours, and may cover a territory stretching from the Mississippi Valley 
to the Atlantic coast. Throughout t h i  area also, on hot summer aftcr- 
noons, hundreds of scattering Nporadic thunderstorms oftm occur, of 
local importance becausc supplying rain. These local storms are more 
frequent in Routhern than in northern sections, and aa a whole t.hc 
northern tier of States haa distinctly fewer thunderstorms than the 
muthern. 

The thunderatornu of the mountains and plateaus of the West arc 
chieflp sporadic and short-lived. They su ly the rainfall of the higher 

more appropnately termed “lakes.” On the Pacific slope thunder- 
storms are not often experienced on the immediate coast,, but occur 

elevation#, commonly known aa “islands’ P P  of rainfall, though obviously 

more frequentlv in  the interior val ley and on the mountains. They 
are characteristic summer phenomena at the greater elevations and fur- 
nish much nr all of the “clrv season” rainfall of those localities. 

In relat.ick to man’s activities, it is of rignifcpunce that most thunder- 
stnrnis nrcur ai. the t,ime of year and at, hours wlirn outdoor activit,ies 
are at thcir height. Thp Southern Ptat,ca may be wid to be in  the 
thunderrt.nrni hclt. all the year. As sprhg and summer come on, this 
belt, niwes northward. T:i.kinc lhe rountry as a whole, July bringm 
niost, thunderstornis. La tc spnng nnd early summer hnng consider- 
ahlc ihunderst~~rm rainfall of iuarlred wonomic iiiiportancr over the 
cnstcrn Korky J[nuntain foothills and t.he Grc:tt. Plzins. while nver the 
platt::au wgion lliuiidi‘rPtolmIrr arc’ ninsl frcqu~.nt in latc siinimer. On 
thi: RiciIit. dope the inland t!iunders!ornis s111,w a prcnferenrci for sum- 
iner: t h i !  ~ m v r  ones of the imnipdiote rtisst, tlevelop chiefly in winter. 

A bri.xxlly qenc!dizcd composite wedthvr imp is given. showing 
tlitious under which “cvc-loiiir ” t.hunderstonns arc likely to occiv %; 
the arm frmi tlie Missikippi Valley eastward. and another map, also 
generalized, show condit.ions favonihle for t.hc devdopment of “heat” 
thunclrmtarni~ over tlie eastern United States. 

To thein we owe 
mu(-h, in parts Of our country even most., id our spring and summer rain- ’ 
fall. Without. these beneficent t hundarstorms our p e a t  sta le crops 
east or tlie ~ 0 c h - y  $fountains would never reach maturity. 8 n e  
thunderstorm over a consklerable area at a critical crop stage is worth 
hundrdn of thousands of dollars to American farmers. Our stock mar- 
kets time aud again show the favorable reaction ol surh conditione u on 
the prices of cereals and also of railrctd aid  other stocks. Thunzer- 
rrlowers break our summer drouglits, cleanse our dust air, refrcsh oiir 
parchcd earth, re lenish our failing streams and broogs, bring us cool 
evenings and nigfte after sultry and opprcmive d a y .  

Thuzlclrrst.nniis bring 11s much that is of benefit. 

TEE ECOHOYIC ASPEOT OF CLIXATOLOQY. 

By EDWARD LANSINO WELLS. 

[Author’s abstract.] 

l’k t~c.o~iomic~ status nf tlie inrlividud dcpends t.o a degree upon his 
I?nviroument. and upon his ixbility to se!wt a favorable environment or 
to makc i h ~  niost of t,hat. wliirh is inevitahle in his environment. 
Pl’atural rwiiircrs rcmstitute a part of rmtl’s mvironnicnt, and climate ia 
311 inipixta~~ t n:itiiritl resnurw. 

Cliiiixtc is intimntdy related t n  agirulture, engineering, transports- 
tion. c‘n~~~~iiercc, maiiiifacturing, 1iedt.h and efiirirncy, recrcaticm, 
safety, and lo practicully every human activity. 

I t  controls the dixtribution of vegetation, b d i  iu to kind and inn 
tity, srit l  aucrwsful agriciilt.ure tlepends upnn B knowlsdp of %ma: 
fiilopy nnd how tu nialic t,he bcat of psisting cimclitiims. 1t.s relation to 
agir:iilture is indirect as w l l  :ts tlirwt, having to CIO with problems of 
icrigation, draiiiage, t,rnne ortation, manufacturing, marketing, and the 
efhciency (if labor. as we{ ns with the t!nntrt~l of insect, pests and fun- 
gxis d iscgses. 

In engineering work climatology is of vdliie in the developnient of 
water powcr and wind owcr. in t,ha construction and mainten:tnce of 
t.rnn~iiiinsion lines, whetter for poser or for communication, in construc- 
tion and operation of irri.gation systeniu, in tbc constrwtion of build- 
ings. bridges, railroads, water-pupply systems, sewers, and heating and 
rsfriqrration p1nnt.s. 

Few commodities are used where they are produced, and climatology 
enters la ely into most of the problems of transport.ation. Sailin 
routea arzaid out so as to take advanta e of the great, wind syst,ems and 
to avoid etorni t m k s  and fog areas. l%oods, deep snows, high winds, 
etc., are to be considered in  laying out railroads, and perishable frei ht  
must be prootcict,ed in  accordance with existing and ex ected weatfer 
conditions. Clainis for dama e to perisliable freight. an! for car demur- 
ra.ge are often sd.tled on thc t a s k  of weather records. Climat,e should 
be careEully considered i n  building and maintaining automobile roads. 

The price of commodit.ies, ropcrty, and labor de ends to a certain ex- 
tent upon supply anddeman$, and bot,hsupply anJdemanr1 are affected 
by the climatc. The prices of foodstuffsmay vary rapidly under the in- 
fluence of weat.lior clianges. Insurance rates are baaed, in part, upon the 
showing macle by the weather recorda, and life insurance companies 
sometimes refuse policies to rei5dent.m of States known to have an un- 
healthful climate. The distribution of man commodities, such aa 
clothing and farming implements, is governelby the demands of the 
climate. Advertising, routin of salesmen, the location of distributing 
depots, and tho pressing of colkctions depend,u on weather conditiona. 
.The means of commercial communication are orten good or bad, 88 the 
climate is favorable or unfavorable. In the storage of erishable prod- 
ucta, studies of the climate are absolutely necessary. 8onventions and 
Fairs, havin u. conirnercial value to the localities where ltclcl, are at- 
tracted to pfaces where the climate is known to be favorable. 
Many manufacturing industries are regional because they demand 

certain climatological conditions. Among these may be mentioned the 
manufacture of tobacco products and textilea. The character of the 


